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(54) METHOD AND DEVICE FOR PREDICTING GENERATED POSITION OF WELD LINE OF 
MOLDINGS, METHOD AND DEVICE FOR OPTIMIZING OPENING AND CLOSING TIME OF 
VALVE GATE AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for predicting the generated position of the weld 
line of moldings, in which the generated position of the 
weld line can be surely predicted. 

SOLUTION: The shape of moldings formed by a molding 
device using a valve gate is divided into microelements 
(step S201) and the flow simulation of a forming process 
of the moldings is performed and the generated position 
of a weld line generated in the moldings is predicted 
(step S202). Conditions relating to the valve gate are 
inputted (step 203). The connecting state of both the 
moldings part element having the joint of the valve gate 
part and the runner part element is changed in 
accordance with changeover of opening and closing of 
the valve gate (step S207). 
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;i/:/y- h © (ga L < «gfl) T'^ 5 c t ^ 
« L c i: ^If m -r S figjg p^O x;l/ F ^ v©^^ 

cn#« 6 ] M;i/:/y- h ^m^^f^jm^it. j: t> 

S^T^'yWbX-T^-yT'i:. jgB4Wi^©i5itt!)<S«r=&tfoTBU 

5'>x;l/F7'i'v5l^^ag^SiJX7^-y:/i:. avtf^- 

D^tcJt LTBulE>'^>'i/:/y- F i-M-r S^#^A;'a-rs/'i 
;i/:ry-F^f*A:^X7^«yy^. miifV\^yV-h<om 

FJti:fft/^tijfB/^;i/:7y-Fgpolii;S%^o^}gD°ag|5S^ 

[i»*«7] tijl2>'VUy^y-htcgi-rs^ffi:«. 
;i/:/y- h ofeBT' absc^^rltmii-rs if *S 6 iB^ 
<D^}gp'?i©'>x;b F^^r vw^^ffiB^SlJT^o 

[ffl^3S8] BuE>'^^i':?'y-Fti:|i-rs^ti4. so 



^fiB^SiJ:^j*o 

cw*«9] Huia^'^;i'>^y-F{cii-r^^#i:t±. -"^ 

5 li^iS 6 fe«<^figJgia«Or> x;l/ F ^ vo^^ttH^ 
[W*:^ 1 o ] vi/:ry- f ^grffli/^fc^jpSBJ;: J; f 
■rst-7";Ht:^Si:. ^a^^3^^o^^Ptt^^T-DTtlJlfB 
'i^x^l/F^'fV^^ffiB^ffliJ*©^. 3>t!jL-:5i±t? 

LTtufB/^^wT/y- F fcii-r A;^^- •5^^>'i'>^y 

-F^A:b#®i:. Mf3/Vl/:/y-F©g8Efllc#t,^B8 

Ctijft^ 1 1 ] ^^;i/:/y- F^^Bi^fc^j^^Bfcj; D 

-y . tjlEfiKJ^p'StO^Jgy a -b X = l^- 

3 >^fTt.>HufB^Jgp°ptcfg^-r5'^x;l/ F^f v©^^ 
ficB^^iiJ-r-S "^x;!/ F-7'1' VSI^{4B^SiJX7^ -y y 

- F^f^A;^jX-r -y^i;, MfB^'S>'V:7y- FOPJF^O^ 

»3g|^tcjsu;THufB>'Vi':/y- hgpoHP^^Jto^jgp^ 

^{uB^SiJt^ ?S t j; t) ?SiJ L fc hMB ■i' x;b F ^ VfOfg 
^ffiB^SS^t- S 'i'xyl' F^-r >'^^{4««^X-x -y y 
i^i!i^-l*SBuiB'>x;l/F^'rv^fgS'rS'i'x^l/F 
■7i'>m^X-r--yyi:. tulB'^xyl' F^-i' V<O^M{4S 
^Jg^'r-5'>x;l/F^i'>^MfitB*§^X7^-yyt, m 

te'i^x;v F^>r v<D^^fiOT*^jg^$ti/cffiBic-rn5 

<k ^ fcgijIB/ Vby^y- F ©F»1F^B#F^^^-r S/'^^l/^/y 

- hB3gflB$F^^^X7^-y:/i:^:^«iLfcCi:^#®i;-r 

m^mi 21 tuiB>'vv:ry-h(i:p-r5^ffti4. 

[ffi^JSlS] fjfB-'^;l/:ry-FJcH-r5^i:«> 

/^>'b:/y- h(omm<o^m (.m^^ u < tiF=3) r-^^ct 
^nmtt^m^m 1 1 fB«®>'Vi'>^y- bpsmmmm 

[sIa^jSi 4] HufB''Vi/:/y-Fte|ii-rs^f^i:t±. 

mo 
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t . Huf E ■> x;i/ F ^ f zy(omm.iiLm^fi^f 

S-^x^bF^-fvaMffigJgS^ISi:. HufB'>x;l/F^ 
f >co^tt«*^S?nfc:ttgti:-rtiS <fc t tjBB>'^ 

13^^ g t b C i: f 5 Vb:r y- h Pwl 

mmmmmimmo 

iiv lijtB^Jgp^pO^J^yD-feXCDjSiftv'^aLl-'— >3 V 
^frt^HulB^Jgiaic^^-rS'J'x;!/ F^-T 

*^iJ-r S x;l/ F ^ I" v^^feS i: ^ tijfH>' ^ 

^1 LfcfiStJgp^pOx;!/ F^i' V05g*{4M^iHiMBlc J: 
t)^^aiLfctuE'>x;I/F7>i'i'05e^6LB^*3^-rS'i/ 
x;PFv'i'^^^^{siBm^X7^-y7'i;. ^m^^^mm so 
>^x;l/ F^ ^^Ji^fS 'i' x;l/ F ■7-1' -y y 

fc. BuiB'>x;l/F^'i'v<D^Mfi£B^^^-rS'?x;l/F 
^-rv^SeBjgSX-T^-yyi:. fijfB'^'xyl/F^-r^'O 
Sl^fiL«A^ig^^n;t fits til -rns J; tcMIB^^^l'^^y 

T-'yyt^MmLrcut ^«^wl t -r f mm 

im^mi 7] mMmBmrna. maimmmmr^^?> 
ct^mLttmrnm i etimo^^ji^yy- hmm^ 

1 8 ] BuiB/ "^jvyy- F tcgi-r 2>^# i: a. 

^#isi:-rsa^s 1 6isie©''^;i':^y- bmmt^mm 
m^mz 0] BijiB''Vbry- F tBi-r«^#i:i±. 
•r s 1 6 mm<o^ vi^y^- f BS^i^ra«jg{k75r » 



[n5RiS2 1 ] /^;b:/y- F^ffli^^rcfigj^SBici D 
i: . mS.mMSi<Oimy^-b X coSlS!) -> ? 3. U- a > 

;b:ry- FtcM'r2>^ff^A;^-r5-'^>'b:/y- F^#A 
t5fB>'Vb:/y-Fopjpj©^t)^^icfSCT 

MfB/^-'by^y- Fgi5©ffl5,^S^it-::>;Sjgp°pg|5Sigi: V 

t)^-SiJLfcB0fB'>x;bF^-fV(Dl^^ffiB*^-rse7 

x.}VY^-<-y^^iimm.7f^^Wih. ^IS^-^SfjfB'i'x 
;bF^^'v^Jg«-rsC'x;bF^^'>'Jg«^©i:> MIB 
•>x;b K^i' >©^Mtt«*J§^-r S x;b F^^' >^ 
^eSlg^^S . tulB'i'xyl/ F5 V£Ofl3£{SB7b^f§ 

^^n/-cttBii:-rns<t'5(CHi]ifB>'Vbry-F<Dg3P^B# 

ra^t9^t-S>"S7b:/y- FP^K^HIS^#©i:*MfiL 

ftc i;^#sifrs>'Vb:/y- FugpjB^Pegasfk^Bo 

[fflsR^ 2 2 ] / Vb:/y- F ^fflt/^ife^J^SBtc J; 

s^B^^jwr sfc46o«ijffli:/D y^ A*t&iWbfcfB« 

^®#;T'ag.oT. fljfBMffllT'ny^Ali. mW.Jms^(01^ 
1iji^m^Wm\c^n'r 5 ^[^tij* ->*:i -;b i: . tOlBfiKJ^p^p 
0^}g:/n-tx©j?glft->5 3. ^— 3 v^m^B3f3fiKJg 
fp ic ^^-r 5 x;l/ F ^ ^'CD^^fiB^^ ffliJ-r S ■i' x 
;b F^-r v^{4fi^SiJtv'*i--'bi;, H0fB>'Vb:7y- 
Ftc||-rs^^A;^-r5/^;b::/y- F^#A:^*->*ci 
— ;bi:. MtB>'Vb::ry- F<DPJPJo^»5g^x.icjscrtu 

fB/^>'i/:/y- Fgpcijs.-^^jfo^j^p^pgpMmii-^ v-^^ 

^mm bfc C i iritis i: -rsfB^^t:. 
mj^mz 3] >'Vb:ry- F^^t-^fc^jg^Btcj; t? 

^Jg5n?.^J]^p°p©'^x;b F^^ VO^^fiiB^i^SiJ-r 
5«fi^ft'J»-rSfci6<0ffiiJffliyay^i*;&tSS^bfcfB1i 

i«<*TfeoT. fijfB$ijffli:/ay^A{i. mtE!^msh(om 

;bi:. ^B4«mgiti!)»*lf^tToTHijfBfigJ^p°pli:^^-r 
S x;b F 5^ I' vo^^fiM^^ Sy-r 5 xyb F -7 > 
%^{4Bi^SiJt >'a.-;b ^; . a v tf ^ - ^ 
{ctx,»Hk2nfcX7';b • • figJ^ffitc^^LTtulB 

A:^t-:^a-;bi:. HijlB/Vl/:/y- F©P»^P^fc#i,^BijfB 

[sB#^ 2 4 ] ^vvyy- F (OP»iFjB#p^^a®ffr s 
Sfi^^tjffii-r •g.;^ci6<oft'j®:/u y^ A^&issfi LfciBltii 
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^-I'vSMfiBJg^tv'^-^'l/i:. MfB'i'x;l/F^'i'> 
M-rSgf)^«M^M^S^^^<ibfc5gJgp^(D'i'x;l' F 

>(om^immiysmic^f)^mhrcmBtp:sifv f 

i^i!i^-a-§HufB'>x;l/F^-i'^'^Jg^ 30 
'r^r>x;l/F^'i'i'ig^*>^i-;Pi:^ HufB'?x;l/F'7 

^i^:x-;l/i;. fj!B'>x;l/F5'-i'>'©%*fitPA^Jg^^ 
nfc{iLMfi:-rn.SJ; ^tCBufB>'^;l':/y- h©PJP^B#p^^ 

[000 1] 

^7 A^^SSiLfcfBttiimcM-rS, 
[0 0 0 2] 

x^v F^-r vc^^ffiB^^sor 5 c t ^^wtg-p^o 



[0 0 0 3] 

^ffli/^^'4'-r-j5figS^Pff^lfl$-t^§ J; ^ = 3. U- 3 V 
t±^RlHgT-«.ofc„ Mtii. -^xyl/F^-r-vcD^^ffiB^ 

[0004] 2|s:|gH^{±±xELfcee*<Dg?BO*-rS CCD 

BWi:-rs^;ii6{4. '>x;l/F^i'>'©?ig^{uB^Eill 
tc^aiJ-rs <l i: A^Rl#g%^}gp^O'>x;l/ F^-f v<D5g^ 

[0 0 0 5] *%B9©|g2 0BSgi:-rsi:ei;5 

a. /Vl/t/y- h©P»1P^B#Psg;&«il{t-rScl 

FP^P^B#P^gilft;73?isr>*SS^S#^-r ^ c 

[0 0 0 6] Mfc. *^H^<Dm3«DaWi:-rsi:c:5 
±xELrc:*^H;3©fiKJ^ia©'i'x;l/F-7-rv<0^^{a 

B^w^BMtftc/vi/y^y- vmmmmm^^m^m 

[0 0 0 7] 

[»a*»j*'rs?ci6©#s] ±fB^i©BW^a^-r 

SfciitciisRS 1 fB«®^Jgp°pCD-j7x;l/ F^Y VO^^ 

a v^?Tt^tyfB^Jgp^ti:^^-rst7x;l/F^-r>(D^^ 
^aB^gr^iBJ-rS-^x;!/ F^-T V^^ficB^SJXT^ -y 

- h^f^At}:^7--y-:ft. HufB>'^;i':/y- foPw^pj«d^ 
t) ^^fc^SCTBulB-'^-'l'^^y- h&(Dmj^^W-::>m.mSh 

[0 0 0 8] sfc. ±Mimi(DSff3^mmt problem 
2 mm(omms><o x;i/ f -^(o^&m^ww 
m^m i fB^'^^j^p°pO'^'x;i. F^i-vofg^tfiE 

tt. /Vl/:/y-F©fi[BT'feSci:*!|t!Si:-r5o 
[0 0 0 9] Sfc, ±fBmi ©BSg^iS^-rSfciifcli 
jRS 3fB«ci;sKJgp°p<0>i7x;l. F^f ^©fg^feBWJTj 
feStt, IS^JS 1 tB«®^J^p°p€)'>x;l/ F^-rvwfg^fit 
B^-SiJ:^^fc*3t^T. Huffi/^;P:ry-Ftg|-r5^#t 

[0 0 10] $fc. ±fB^l OgW*afi!c-r5rc«){ca 
4 f B^<0^}gS<D t7 x;l/ F ^ -< VtO^^fitB^-iW:^ 

ai±. m^m i iB^ofiKjgp^pO'f x;i/ f^^t vo^^e 
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[0 0 1 1 ] siTc. ±tim 1 (Dse3^m^t?>rcit)icm 

[0 0 12] Sfc. ±15^1 <D@6^J^jtjS-r5fc46tcti 
ic^^-r 5 x;l/ K ^ v©|g^{4B^ ^ PJ-r 5 x;!/ 

[0 0 13] S/c. ±12^1 <Da6^;&jtjS-r5/c46(c|| 
5£a. ii*^6fH«CifiRJgp°o€)'i'x;l'F^-i'>'CDM^fit 

[0 0 14] Sfc. ±12111 <OB6^^a^-r5fci6{cii 
*:^8lB«<0fiKJgS©rf x;P F^'OO^I^tiEB^PJ:^- 

ai*. ii*]S6f2igo;Sc?gp°p<D"i7x;l/F5'i'v<r)58^{4 

[0 0 15] sfc. ±12111 ©seg^&^^-rsfc&tcp 

5li«9f2^©fiejgia®'>x;l/ F^i'VOM^feS^aiJ?] 
jSl±. W*«6|2«<0fie}gp^Ot7x;l/F^')'VO5l^ffi 
B^fflT^Sttcist^Ts HulB^'Vl/'^y-hfcH-rs^t 40 

[0 0 16] $fc. ±12^1 ©gw^a^-rsfci6tcn 

1 OlB«tO^}gp°p©'?x;l/ F^-r VO^^ffiB^ifi!! 



Xtl^mt. luf2>'Vb>^'/- l~(DB3FJfc#i/^Hut2>";>'l':/ 
[00 1 7] Sfc. ±tBll2<DgW^ji^-rSfci6tcW 

*^i iim(o^'<'}i'-^y-hmmf^mmmit:^mt,i. 

^WT/y- F^ffl(/^;rcfigjgS«lc<k t)^Jg^ns^Jgp^c» 

p^pfc^^-rs-^x;!/ F^i' v©fil^fiLS^i^SiJ-r-5'>x 

MtB>'Vl/yy- F<DBa^0^t)^;^lc|Si;THufB>'^ 
;p^y_ FSP©as^^«FOJ5g}gS.gPSIgi;^;/-f gPS^ 

?'PJL;fcHfifB'^7x;l/ F^-/ v©5l3feffiS«r^^-r-5'i'x 
;l/F^'f ^'%^{iiB^^^X■r«y:/i:. i^l!)2-a--5MfB'> 
X7l/ F^ V^J^^-r S •i'x;!/ F^ Vfg^XT" -y y 

Mfa'>x;l/F^-i'>(D^MfeB^Ji^-rS'>x;l/F 
^-i'>^MfiSJg^X7^-y:/i:. tiJfB'>x;bF^-i'v<0 
^^feffiB*''*g«5tl^c:{uBfc-rnS J; ^ icMB^^;v:/y 

[0 0 18] ^fc^ ±mm2(osm^mmt^rcii>icm 

#«l 2f2«0/^;l/yy-FP^P^BtP^«ig{b;^ai±. n 
1 1 fB^<D/vi/:/y- FP,gp^^^^iS{t::^tc:fet,> 
T. BufB/Vl/:/y-Fk:H-rS^tti:> h 

[0 0 19] Src. ±fBll20gKJi&^-r-S;t4i)lc|B 

*«i 3iB«s<o>'^;i'yy-FBaffl^p^s®fb??^{±. a 

5f^S 1 1 fBiSO/^^l'^^y- FP«^P3B#PtgSigft:7^atc4b-i.^ 

T. ButB>'Vb:ry-FtM-rs^f*fct±^ /^;i':ry-F 

[0 0 2 0] gfc. ±f2m2CDB6^^^-rS;rc46(C^ 

*Si 4fB«o/^;i/:/y-hPw1EflB#p^«igft7^?ii±. n 
*«1 lflB«©>'^;b:/y-bB8K^P^SjSft:)?i*tc*5V^ 

T. tuf2>"?;i':ry-F{cM-r5^^ti. 

[002 1] ±S^2«DaW**S-rSfca6fciB 

jg«*«S/j>gigfc^i-iRj-ra^**ijx5^>yyi:. tmmms, 

<Dfi)cJg:/a-bX©gfti!ji^5 i 1^— 3 V^tT0''Huf2fi!cJg 
p'&tcfg^-rS'i'x;!/ F^^ XOfgSfeiifi^i^S'J-rS t'X 
;l/ F ^-T Vfg^ffiBi^PJX-r y^t. tm^ F 
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x;l/ K^-f vo^^MfitM^Jg^-r 5 -J/xyl/ K^i' 

ficgm^^st. fgfB'i'x;i/K^'rvo%^ffie*^}ig 

[0 0 2 2] Sfc, ±fHm2©gW«raJ5K-rSfcai>n5R 

y- hop»im©«»5»Atcj^5CTtgtE>''5;i':^y- has® » 

K^^' VO^^teBi^S'JSBtc J; »3 ^S'JLfcBijfB'J'x;!/ 

m^7.^y:/h. i^«i^-^SHutB'>x;l/K^-<>'^Jg^ 
■rst7x;b F^Y^Jg^XT^-y fulB'i'x;!/ F^i' 
>©SMfeB*|g^-rS't/x;l/ F^t'^S^fiEBJgSX 
-r-yyt. SufB'>x;l/F^'r:/O^StffiB*'*§^^n/-c: 

[0 0 2 3] Sfc. ±fBm2<DBW;&afie-rSfc:ii)|g5lt 

7fB«<D/^;i/:ry-FpjpjiftP4«jl{t73a{4. 

[0 0 2 4] *fc. ±fBm2<OB6^^jl^-rSfc46ll* 

T. tfifB^Vl/:/y-h{i:ili-rs^#i:a, /^;I/:/y-h 40 
«offiBTa& S c i: -r So 

[0 0 2 5] Sfc. ±f3^2©SW^a^-rS/fcJ6W* 

m. 1 eia^cD/Vi/y^y- FPJPJ^HS®{b:)^)4fc*5i^ 
Ts MIB-'^^i'r^'y-htcH-rs^fftti. /^;b:ry-F 

[0 0 2 6] S/c. ±fBlg2(DB6*l^a^-rSfci6^^ 

«2 o!Btg<0''^^i':ry-bFJFJ^F^g^{fc:)5rffif±. 



10 

T. HCE>'Vi/:ry-FJcgi-rs^i:«. >'^;i/:ry-F 
OMK®^ t) m B#P^T-$. -5 c i: ^itmi -r So 

[0 0 2 7] ±f3lg2®B6g^jl^-rSfc46li* 
«2 lfB«<D>'^;l/:7y-FP^PJBtKS3Sft^Bl±. 

^■rS'i^xyb K^-i' v©%*fsiB^?'PJt-S'J'X7l/ F^ 

f >'f€^fc^JiB^ilJ#l9; t . huiB/ ^;b:/y- F tcii-r 

y- F©p»iga©^»3^K.icf£;i;TH5fB''Vb:/y- fsp© 
v^^iyco^^im^mmmic^':) ^aubfctuiB'j'x;!/ 

F^f >©^^tt»^«^-r-5 ^'x;l/ F^-f V^^teB 
^»)$-a-5MfB'>x;l/F^'i':^^m^-rs 
'>x;l/F7i'vJg^#©i:. miS>>x;l/F^-i'>'©^|g 

J; 5 fcttjfB>''«;i':/y- F<oP«1BflB#p^*^-rs/^;L':p^y 

- FMP^B#P^^^^©^;^m(iL/c<l fc^ltlSii-rSo 
[0 0 2 8] *fc. ±em3<OBW«:M^-rS?fci6K5lt 

2tB^OfB'»j«f*{*. >'Vl':/y-h:&fflt,^fc:^Jgg 
Btc J; t?fi!cJg$nS^JgS®'^x;l/ F'^-r VO^^fiB 

LfcfB«<«»T-^oT. BulBMPyay^Ali, tulB^ 

iBfi)cJgSi<Ofie?g:?'n-trXtOgi!ift->5 ^ > a v^tTl^ 
tulBfigJg5it%^-r 5 ■>x;V F^f :^<D^^ffiB^5^SiJ 

;i/:7y- h tga-rs^#^A;/3-rs/^;i':/y- h^^A 

^£;CTHulB/^;l':/y- Fg|5©gi5*:g:#-:3fi)cJgp°pg|5S^i: 

[0 0 2 9] Sfc. ±fB^3®BW^jifi!c-r5fcJ!6ii* 
Btc J: »P ^J^$ns^J^S<0'i'x;l/ F^-f XDfg^fiB 

^^m-r^mm^f^mt^tz)i,<Dmm-fo y^ a^^^s^a 

bfcf3MjS«^T'$.-3T, BufBftiJ^yny^Ati:. gijIB^ 

t>?rL-;l/f:. SfSll«iRO?!it»)»«T*ffoTHulB^J^S 
fc^g^-rS'i'x;!/ F^-r vcD^^fiiB^&^aiJ-rS'i'x;!/ 
F^'i'>'^^{iB^iB>Jt>^3.-;l/i:. =i>\^3.—^±r' 

LTtfifH/^;i':/y- F fcBit-5^fr^A;'3-r s/^^i^yy 

- h^ffA:^^>'^-;i'i:. ttifB/^>'i':/y- hoPJP^ic 

#t^tut3/'j;i':/y- h^<DBj^^W'D^msh^mt ^ 
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[0 0 3 0] sfc. ±mm3<Ds^^m^^^rcibm^ 

^wl/i:. tijIE^x/bF-^-rv^D^MfitB^Jg^^^^ 
x;l/F^'YV^M<4fiJg^^^>*:x-;l/^. BufB'>x;l/F 

P^^^^ ^ - ^ b fc ci ^ r ^ o 

[00 3 1] Sfc. ±fHm30BW^B^f Sfca^iS^ 

t^^^^xiir^^^)\y^f-v^^xti^f^h. lute 30 

»>x;l/ F^^ ^O^^&H^-W^jS tCcJ; ^^SiJbfcfjfB 
'^x;!/ F^ l/<0^^^m^W^^ ^ x;l/ F ^ V% 
^SH^^i/*^-;'^^. ^SIj^-^i-^tufB'^x^l/F-^-r 
>^Ji^'r^'>x;l.F^^v|g^^>?^-;l/i:. MIB'^ 
x;l/ F^-f VfO^M^iS^Ji^^^ ^x;l/ F'^>i' V'^H 
ffiejg^^v^aL-;!/^:. tuf3'>x;l/F'^^vtD^^fitM 

*^*g^^nfc{sstc-rn^ x o tctijia>^^;i/>^y- hop.?^ 40 
PJ^P^^^^^^/^;i/:/y- hP^flgflBtP^^^^s/^ii-;!/ 

[0 0 3 2] 

[0 0 3 3] 0 ui. ^mM(Dmm\c^.^jm^u<o^:si 
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iy^^L.y^^7.p^^v} T\ ^aox^-^^iBtt-r^p^ 

■tUT^^^o 1 0 3iiROM (U— Fx^/y— ^^U) 
T\ C P u 1 0 Uc<fc tJlltT^ns^SaiOMffiJT'n^* 
•^A^:fb^«lft$tiTl/^§o 1 0 4tiffi;f3S«ifflI^gT\ ^ 

gi: LTo^^^a. 1 0 6 imtj^mt lt^o^ y > 
^T^feSo c:n^«^SBi 0 5St;yuv^i oe 

ti. ffi::b^Jffli^Si 0 4iCcfcD^*:^^x.^jffl]^nSo « 

[0 O 3 4] l^2ti. **lfiC>?g.^Jc^S^Jgp°pCO'>x 
/I/ F^>f VfD^^{uB^a!lS@Oi6f^OgSn^^^:7a 

[0 0 3 5] [5l0Jc:rol/^T. ^-r. XT^^yyS 2 0 1 
ic-Qi^Tli. a3tc^'rJ;'9tc|R|— j^S*«FO2O0l[5 

T*5<o 

[0 0 3 6] msit. ha^^og'^mi^^-r 
Iri^ (a) it^vvyy-hti^mi^^rcVim^^ 

^ as^^^T^^Ht L fc-:;^7t;^^ t ^Jgp°p^^ t^VI/ 

/c. 03 (b) ti/^;l/>^>5^'-h;bT^i:fcmi^^UTi^ 
So C(Oi:^/^;l/:/y-hOg|55i^-eti:^>':f-^^Jgp^ 

figJ^p^^^-r^Wbb/'cv^x;!/ Cr.:kfc) wmt^t. 

3 (b) i:|W|i;J:^tcS^:^^®ltifct^MT% g^^bTV^ 

So 

[0 0 3 7] hff^m^^tc^mcot'^ii. 
-gl.^^^x;l^g(5.^ti0 3 (b) tc^*rJ:dJcSi/^lcg| 

[0 0 3 8] ^klc^ T.'ryys 2 0 ZX^fm CmM 

[0 0 3 9] :^y-y'fs 2 0 3Tv^;l/y^y- h^c 

[lit*s^fl^%A:/j'rSo EP-^. /V]yyY-h(OiiLm. 
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[0 0 4 0]:^^JC. Xx-y^S 2 0 4T^&Jt ^otcS 
[00 4 1 ] X-r^y^S 2 0 5 Tt±. ^^e>n/cife®T' 

[0 0 4 2]:^^tc. Xt^^v^S 2 0 6Tv^;l/:/y— hcO 
fc^'&titulHX'r^yys 2 0 5-\M»9. Sfc. 

•r^y:/s 2 0 7-\jityo 

[0 0 4 3] XT^^yys 2 0 7T(i. S^OJi^m^^ 

[0 0 4 4] X-r^y^S 2 0 8 T^ffl^aHgO^SiK 

*^^?Tb^V^^W»f^nfc^^tctitufBX-x'yys 2 0 20 

[0 0 4 5] ^4ti. mmrj:fmB&(omW'ey';V(0-m 
p°p^cxy-;l/'^V':^-J&Wtf^:^><OT^ 2mm(DV-h 

[0 0 4 6] m4icmiyrc'e'r)v^m^\ mzic^'^m 
^mcm o Tit* LTz^^^m 5 Rum e 

[0 0 4 7] 05ti. ^VVy^—hlZ^:^m^m^^n 

)SA.fc^iOT^^o l«l^tc^i.^Ttis 

[0 0 4 8] ^6ti:/^;l/:/y— htCcfc^^D^-^^ftiS: 

So 

[0 0 4 9] /^;l/yy-h^ffli^/c:l^ai^JgSiO 
[0 0 5 0 ] Sj. **»eojg.^tc^S;5/^7i/>^y- ho^PM 50 
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[o 0 5 1 ] 07 ^mmcommic^^^^jvy^- h 

[0 0 5 2] lRl0tC4o(/^T. S-r. Xy'yfS 7 O 1 

[0 0 5 3] :;*:^c. X-r-^yT'S 7 o 2-egjtli!jyn-txo 

[0 0 5 4]:^t<:. X7^»y:/*S 7 0 3Tv^;i/:/y— hco 

JEfitHA;^) ^ Sp-^tuIBXT^^yys 7 O 2tc^i>TftS 
^n/c:»>x;l/F^-r>0%^fitM^«^U ^t7)Pfj;&^?, 
5^l6L/cl^'^x;l/F'^-Y>^^O^iEffi®P(OAt? 

[0 0 5 5] ^^tC. Ts^-j^S 7 0 4 TSlSt^ftS. IP"^ 

tulHX-^^yys 7 0 2^e:^'V^T#^n/cgft}g. St^^tO 
jS^^Stc. '(iiE{iLMP?b^^^x;l/F^^vc>^^feM 

[0 0 5 6]:^^tc, Xv^-yys 7 o 5Tv^;i/:/y— ho 

[0 0 5 7] ^IC. XT^^y^S 7 0 eTSutex-r^yr/S 
7 0 2 i:|p|:^tcgStlfi>^a-tx<?3>'^^ l^— S/a v^^tT 
U r>x;VF^^>tDfiB^lfItS"rSo 

[0 0 5 8]:^tC. XT^^y^S 7 0 7T^':>x;l/F-^-f V 

WBrfSo *LT. '^x;PF'^^>'0&B;b^1gIEfiLBP 

fc. '^x;l/F^-f >'CDfi[B;6^^iEffigP-^ltlb:^l^-S: 
WK^n/c^tiX-T^^y 7 0 8-NjlCy, 
[0 0 5 9] XT^^yyS 7 0 STtis SutHXT-^y^S 7 
0 A liWmzMMmm. gp-^<^iE{LtBP;^)^^»>x;l/F 

;l/ F ^-r V ^ O^gl ^ O L :^f+fi[^S o 
[0 0 6 0]:^^tC. XT-^yyS 7 O 9T*<giEfeaPtca 

T. <giE{4BPtca^S1t]5goasy-h?b^R]-T^^S 
^W»f^tifc^^ti:X7"^yys 7 1 0-v ^fc. ^giES 

B p Jcjif swflioa s h v> ¥y»T^ n 

i^S'OTXT^^yT's 7 1 1 -N^n^'niityo 

[006 1] XT^^y^S 7 1 OTHi. /W^^— h<D^ 
tJ^i^^P^ (SMB#P4) t cOS^. Iip-5>'^;l/>^>$r'- 
F*PJ;b>^P^-\«»?mS«FP^ (^M-rSBtP^) t 
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mtm (At) ^•^x;l/K^^>'£0^{bS (AL) 

rs) t c^g^^*r^o 

[0 0 6 2] t c* =tc + L/AL-At 

t c : im(OJw:r^- h(Dm^m^mrs 

ofc^gt 10 
AL : MlHl(D<^iEf4MP;0>e>'>x;l/F'^-f VSTOS/i 
Sftc ?a o ;rc^«t ^ nfc«FiEteB P 7b> ^ x;l/ K ^ -i' 

At : / >^y- h t> Bfp^ t c (omtm 

[0 0 6 3] XT-'y:/S 7 1 Ui. h 

m^Lmm t c (omtmt i.x^h^mm:nm^^^o 20 
[0 06 4] (0TM^t)^^«pp^ t c (omt 

fi) = (^cO<gIEffiBP3?)^'^*>x;l/K^^>ST*<omS^ 
lciti':>fc[E» / [ (^cO<iIE{it@P?b^^'^x;VK^-r 
>^-et^)©LS^tcfe^o/cfEgi) + (igffi^OlgiEfeBP/)^^ 
H7x;l/Fv^V^T*<0»igfJc»ofclSSt) ] • i7Z<om 

[0 0 6 5] ftjiBXx^yys 7 1 1 cOj!iS7b^j^TL;rc^ 

[0 0 6 6] 0 8ti. mA\^^l,fc^'f)l'(Om^ffuh\t 

[0 0 6 7] ms\c^^^oK^A\C7r^\^fc'e'f)\/<ojSL 

R?>''>x;l/K'^-l'><D^^;b^»?>nSo 09Tnj:. 

[0 0 6 8] 01 oti. ±.i&hfz^mM<omm\c^.^/^ 

[0 0 6 9] iBi. ±iRLfc2^^g£OJg.®lc^ 

^^J^p"p^D^x;b K^-Y>^^{LLB«:^?iS:t5^HM 

:^*^-r^y:7h«>xz«Dyn^*'^i:.n-K (SiiSi:/D 

nvb^^-^ (^fcfciCPU^MPU^) ;b^M^mb^ 

cnJcRg^^nS^>OTH±^S:<. tuiayn^-^An-F 
<Ojg^tcS-:5^r3Vlf (^fcti:CPU-^MPU so 
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[0 0 7 0] *;rc. tufHSiJ®yn^*'^i:.;g:«*fl'rSfBtt 

^X^. Tte-T^^X^. T^fiS^T^^^X^. CD-ROM 
(Compact Disk Read Only M 
emory)> CD— R (Compact Disk 
Recordable). ^^7^-:/. ^}f^><^U 
;?7-h\ ROM^'y:/§;^ffll^§<l^:?()^'e^^o 
[007 1 ] 

x;l/ F^'^>o%^f4B^S'J7^&&r/^aMalc>'^;l/:/ 

tim\^^m^. wtpi^x^i/F^-YVTb^fg^feLT 

L < ^l.^gPffi;^^^S^Jgp^Jc:}oV^T. '^x^l/ F^ 
^VtO%^eB^*A6. *>x;l/F^^>:6^^^UTt±» 

[0 0 7 2] ^fc. '>x;l/F^>f »?)W^b<:&V^gPffi 

^^*r ^ c ^ mm l /c ^^^c . ^ x;i/ f ^ 

[0 0 7 3] Sfc. 2^%0JtDfH1ii«Wi:J:ntf. _h^b 

;l/ F ^-Y >'0^*feB^^ay^fi^OM^:^^r ^ ^ 
[02] *%0^O^1 t^^jJScom^^-i^^^JgD^pCO'^x 

)V vo^^feB^fflOSBcoiftf^iDgsn^^'r :7 a 
[03] :^mM(om\(omm(r>mmicm^f^Bs^(o^:t. 

[0 4] *^^0^1<DjlSa0Jg.^Jc^§^Jgp^0«^x 
;V F^^ >'0^^{4B^IB!JSBtc4otJ :5f+^^v^;l/(D— 

[05] *^^tDmi<D*Sfi^DJg.^tC^S^Jgp^C>'>X 

;b F^-Y vo^^^SB^-iBiJ^BJc^ottSSfliOgpLtiO/^ 

[0 6] 5^?80^(D||l iO^M^Om^tC^^^^J^n^^O-j^X 

;l/ F^^vo^^ffiB^SJ^Btc^sttS^fliOgftno^'^ 
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mS^-r^T'SSo 1 0 2 

[09] ^^m(om 1 (ommni^micm^^mshoyvv i o s 



CPU (.fp^mwummm) 

RAM (7V^f*i:.Ti7-feX;><*y) 
ROM CJ— K*VU-><t'J) 
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[@2] 
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CPU 
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D 



B^t = o 
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S706 
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S709 

NO 
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